expression levels between anterior and posterior thirds of wing buds from wild-type and talpid[3] mutant chicken embryos, in which both Gli activator and repressor function fail, and identified 1070 differentially expressed genes. These were put into 16 clusters, one of which contains Hoxd13, a gene known to be involved in digit formation. Using optical projection tomography (OPT) we have performed a 3D analysis of the expression patterns of genes in the Hoxd13-like cluster. Through this analysis we aim to identify novel genes that are modulated as a consequence of Shh signaling and therefore play a role in chicken wing development. The 3D gene expression patterns were then mapped onto a digital reference limb using AMIRA software and computational analysis was used to compare the 3D spatial patterns of gene expression, which may possibly identify syn-expression groups suggesting potential functional relationships in limb development.
This project is part of the 3D Atlas of Gene Expression in the developing chick embryo which is being supported by the BBSRC. Modern technologies allow almost all changes in gene activity that occur during state changes to be identified and this has been enormously useful in identifying key components of the transcriptional circuitry. However, the identification of components and their influences on the biological processes studied has provided little new understanding as to the nature of the differentiation process. This is partly because such measurements are generally made on large cell populations of unknown heterogeneity, whereas the processes that control differentiation occur primarily at the cellular level.
We are trying to determine how the set of allowable states change during the differentiation process. In order to identify new candidate genes, HPE patients were studied using array Comparative Genomic Hybridization (array CGH) on a large cohort of patients. Our data showed that microrearrangement could be the major molecular mechanism in HPE and reinforce the multigenic origin of this developmental disorder.
However, the numerous deletions observed multiply the difficulty to prioritize genes. Thus, we have developed a HPE gene network based on previous knowledge on brain development signalling pathways. Our final purpose is to combine information of this HPE gene interaction network with array CGH data to prioritize HPE gene candidates. 
